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PREFACE 


This  report  presents  a summary  of  the  results  of  a detailed  Air 
Force  Electronic  Principles  Survey  of  the  Avionic  Navigation  System 
Specialist,  AFSC  32851. 

The  Electronic  Principles  Inventory  (EPI)  was  developed  by 
Major  Thomas  J.  O’Connor  and  Mr.  Hendrick  W.  Ruck  and  the  survey  data 
were  analyzed  by  Captain  Elena  J.  Weber.  All  are  members  of  the 
Occupational  Survey  Branch,  USAF  Occupational  Measurement  Center, 
Lackland  AFB,  Texas. 

Computer  programs  for  analyzing  the  data  were  designed  by 
Dr.  Raymond  E.  Christal,  Occupational  and  Manpower  Research  Division, 
Air  Force  Human  Resources  Laboratory  (AFHRL),  and  were  written  by  the 
Project  Analysis  and  Programming  Branch,  Computational  Sciences 
Division,  AFHRL. 

Distribution  of  this  report  is  made  upon  request  to  the  USAF 
Occupational  Measurement  Center,  attention  of  the  Chief,  Occupational 
Survey  Branch  (OMY),  Lackland  AFB,  Texas  78236. 

This  report  has  been  reviewed  and  is  approved. 


JAMES  A.  TURNER,  JR.,  Colonel,  USAF 
Commander 

USAF  Occupational  Measurement  Center 


WALTER  E.  DRISKILL,  Ph.D. 

Chief,  Occupational  Survey  Branch 
USAF  Occupational  Measurement  Center 


ELECTRONIC  PRINCIPLES  OCCUPATIONAL  SURVEY  REPORT 
AVIONIC  NAVIGATION  SYSTEM  SPECIALIST 
AFSC  32851 


INTRODUCTION 

This  report  summarizes  the  results  of  the  administration  of  the 
Electronic  Principles  Inventory  to  airmen  assigned  as  Avionic  Navigation 
System  Specialist  (AFSC  32851).  The  data  for  this  report  were  collected 
during  the  period  April  through  June  1977. 

This  report  describes:  (1)  development  and  administration  of  the 
survey  instrument;  and  (2)  electronic  principles  used  by  DAFSC  5-skill 
level  personnel  both  CONUS  and  overseas  and  assigned  to  selected  major 
commands. 

DEVELOPMENT  OF  THE  ELECTRONIC  PRINCIPLES  INVENTORY  (EPI) 


The  EPI  was  developed  by  personnel  from  the  Occupational  Survey  Branch 
who  were  well  qualified  in  theoretical  physics  and  electronics,  as  well  as 
in  task  analysis  and  survey  development.  Over  300  maintenance  personnel 
from  SAC,  TAC,  ADC,  MAC,  and  AFCS  participated  in  the  development  of  the 
inventory.  Representing  the  five  ATC  training  centers,  electronics 
experts  who  averaged  12  years  of  maintenance  experience  and  four  years 
of  electronic  principles  instruction  experience  spent  several  weeks 
refining  the  EPI.  In  addition,  personnel  at  the  Electrical  Engineering 
Department  of  the  USAF  Academy  and  the  Air  Force  Human  Resources  Labora- 
tory were  consulted  during  the  development  of  the  inventory. 

The  final  version  of  the  EPI  used  in  this  survey  contained  1,257 
items  in  62  subject  matter  areas  covering  all  electronic  principles 
training  given  at  the  five  ATC  technical  training  centers.  Table  1 
lists  the  62  subject  areas. 


ADMINISTRATION 


The  Electronic  Principles  Inventory  was  administered  by  mail  to  AFSC 
32851  airmen  worldwide.  Responses  from  344  individuals  represented  20 
percent  of  the  total  of  all  AFSC  32851  personnel.  Table  2 shows  the 
percentage  distribution  by  major  command  of  the  survey  incumbents. 
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TABLE  1 


EPI  SUBJECT  AREAS 


SEQUENCE  OF 
SUBJECT  AREAS 

SUBJECT  AREA  TITLE 

BEGINNING 

ITEM 

NUMBER 

GPSUM 

PAGE  NUMBER 

1 

MATHEMATICS 

A1 

2 

2 

DIRECT  CURRENT  AND  VOLTAGE 

A15 

2 

3 

RESISTANCE 

A24 

2 

4 

MULTIMETER  USES 

B52 

3 

5 

ALTERNATING  CURRENT 

B61 

4 

6 

INDUCTORS  AND  INDUCTIVE 

B67 

REACTANCE 

4 

7 

CAPACITORS  AND  CAPACITIVE 

C92 

REACTANCE 

5 

8 

TRANSFORMERS 

C128 

6 

9 

MAGNETISM 

Cl  71 

7 

10 

RCL  CIRCUITS 

D185 

8 

11 

SERIES  AND  PARALLEL  RESONANCE 

D229 

(TIME  CONSTANTS) 

10 

12 

FILTERS 

D239 

10 

13 

COUPLING 

E261 

11 

14 

SOLDERING 

E273 

11 

15 

RELAYS 

E295 

12 

16 

MICROPHONES 

F314 

12 

17 

SPEAKERS 

F327 

13 

18 

OSCILLOSCOPES 

F342 

13 

19 

SEMICONDUCTOR  DIODES 

G354 

13 

20 

TRANSISTORS 

G404 

15 

21 

TRANSISTOR  AMPLIFIERS 

G428 

16 

22 

SOLID-STATE  SPECIAL  PURPOSE 

DEVICES 

H477 

19 

23 

POWER  SUPPLIES 

H483 

19 

24 

OSCILLATORS 

H512 

19 

25 

MULTIVIBRATORS 

1539 

20 

26 

LIMITERS  AND  CLAMPERS 

1555 

21 

27 

ELECTRON  TUBES 

1565 

21 

28 

ELECTRON  TUBE  AMPLIFIERS 

J609 

AND  CIRCUITS 

22 

29 

SPECIAL  PURPOSE  ELECTRON 

J616 

TUBES 

23 

30 

HETERODYNING,  MODULATION,  AND 

J632 

DEMODULATION 

23 

31 

AM  SYSTEMS 

K638 

23 

32 

FM  SYSTEMS 

K666 

24 

4 


TABLE  1 (CONTINUED) 
EPI  SUBJECT  AREAS 


SEQUENCE  OF 
SUBJECT  AREAS 

SUBJECT  AREA  TITLE 

BEGINNING 

ITEM 

NUMBER 

GPSUM 

PAGE  NUMBER 

33 

NUMBERING  SYSTEMS 

K685 

25 

34 

LOGIC  FUNCTIONS 

L695 

25 

35 

BOOLEAN  EQUATIONS 

L708 

26 

36 

COUNTERS 

L733 

27 

37 

TIMING  CIRCUITS 

M757 

27 

38 

USE  OF  SIGNAL  GENERATORS 

M769 

28 

39 

MOTORS  AND  GENERATORS 

M779 

28 

40 

METER  MOVEMENTS 

N808 

29 

41 

SATURABLE  REACTORS  AND 

MAGNETIC  AMPLIFIERS 

N818 

29 

42 

WAVESHAPING  CIRCUITS 

N834 

30 

43 

SINGLE  SIDEBAND  SYSTEMS 

0845 

30 

44 

PULSE  MODULATION  SYSTEMS 

0875 

31 

45 

ANTENNAS 

0914 

32 

46 

TRANSMISSION  LINES 

P953 

34 

47 

WAVEGUIDES  AND  CAVITY 
RESONATORS 

P984 

35 

48 

MICROWAVE  AMPLIFIERS  AND 
OSCILLATORS 

P1034 

37 

49 

REGISTERS 

Q1110 

39 

50 

STORAGE  DEVICES 

Q1117 

40 

51 

DIGITAL  TO  ANALOG  CONVERTERS 

Q1126 

40 

52 

PHANTASTRONS 

Q1140 

41 

53 

SCHMITT  TRIGGERS 

R1141 

41 

54 

CABLE  FABRICATION 

R1144 

41 

55 

INPUT/OUTPUT  DEVICES 

SI  1 46 

41 

56 

PHOTO  SENSITIVE  DEVICES 

SI  149 

41 

57 

SYNCHRONOUS  VIBRATIONS 
(CHOPPER  CIRCUITS) 

SI  150 

41 

58 

INFRARED 

Til  59 

41 

59 

LASERS 

Til  86 

42 

60 

DISPLAY  TUBES 

T1220 

43 

61 

PROGRAMMING 

U1234 

43 

62 

DB  AND  POWER  RATIOS 

U1255 

44 

1 


5 


TABLE  2 


COMMAND  REPRESENTATION  OF  SURVEY  SAMPLE 


COMMAND 

32851 

PERCENT 

ASSIGNED 

PERCENT  OF 
SAMPLE 

ATC 

7 

5 

MAC 

26 

29 

SAC 

25 

25 

AFSC 

2 

1 

TAC 

18 

17 

USAFE 

10 

11 

PACAF 

5 

4 

OTHER 

7 

8 

TOTAL 

100 

100 

Total  Assigned  - 1683 
Total  Sampled  - 344 
Percent  Sampled  - 20% 


PRESENTATON  OF  RESULTS 


Personnel  responded  "yes"  or  "no"  to  the  1,257  electronic  principles 
questions  as  related  to  their  present  job.  A Group  Summary  (GPSUM)  computer 
printout  is  provided  in  the  Appendix  portion  of  this  report.  Page  1 of  the 
GPSUM  lists  the  three  selected  groups  identified  for  this  report.  Pages 
2-44  show  the  percentage  of  the  incumbents  responding  to  the  EPI  items. 

The  computer  program  results  display  the  percent  members  answering  "yes"  to 
the  subject  area  questions.  The  reader  can  locate  a specific  subject  area 
by  referring  to  the  Appendix  page  number  as  listed  in  Table  1.  For  example, 
the  Transformers  area  results  are  given  on  page  6 of  the  GPSUM.  The  percentage 
of  survey  respondents  indicating  use  of  specific  electronic  principles  ranged 
from  high  in  areas  such  as  Relays  (p.  12)  and  Oscilloscopes  (p.  13)  to  low 
in  areas  such  as  Single  Sideband  Systems  (pp.  30-31)  and  Programming 
(pp.  43-44).  Additional  AFSC  328X1  data  can  be  obtained  upon  request  to 
the  Chief,  Occupational  Survey  Branch  (OMY). 


appendix 


O *.  — — * 

z :>  uu« 

— O 1 1 3 

k m ««« 

I.  • v» 

O 

U J l»  • ■ I 

— tel  z 


KIC  J ► »*  • 

u w -i  z z : 

w III  O tel  tel  I 

-I  « te.  O O ( 


te  Z 111 

O — 3 3 : 

* O O I 

z • z « « I 

O (te  3 »»  Vf  « 

— •*» 


JZ  * 

3te  O 


L 


PCT  «»**  mWOMINi  l||l>  |T  SCLKCTID  «MJ  (MUKT  Ml 


U*  O N OXMOO  0«|r  • t»  O I 

X M O O lO  - « — — - - r 


o o •»  • o •* 


J 3 3 
<►0 
u ac  *-  < 

M '4 

ZVIUZ 

x «r»  x — 

Ubl  O 

y u k z 
h y hi  O 
X O — 


X o y»- 

•OK  — * 4 


I *-  t>  Ofl 

<0  y x ► Jul  «■  w 

J -HZ  • M 3 k 

3 h >•  h « My  > y M • 

Z o -*r  X O 43  M 

KO  H 4Z  O X V Z O ZK  *> 

OK  111-  -1,0-  <WOOO 

y h y x jz  « x 

y 3 Jm  4hmh  y < k y o 

hi  C 9 tat  3MZ  J H Hit: 

> < O J OHO  s y JO  4H 

J 3 Z H ® yn-O  03A.HU 

00  x 4i  hz  z o j y 

MM  OMH  U J 40  M-K  o J 

X ft-.  - 4 jtf  4Mll>M 

oy y mi  hi  a-  • w 

ZZ  ziz  43  UK  HKMM 

4H  3I)h  KHJH  I 4MM 

3|-  044  W 33 

4H  O , 4 3 H I ZK 

Z <yn  « O MI  - <**o 

« -1  *,o  zk  1 h r 

K 3 y y;j  mho  kmm 

« V>  » >■  » M M * M*-  > 

4 j jzy  jWciohjj 

w <oo!m  o My  o moo 
» UM  0:3  »M3A  X *OMM 
o m 

*33  3 3 , 3 X 3333X333 
OOO  00000000-000 
O »-  ► ► 

3 ! ►-  O 

000  0.0  4 o 0,0  00000 
tat  O O O Q’O  -J  O O O O OO  O 

X 3 

44HU4»Q-y  *4  nw 

00000-100  — — X—  — — 

XI  • I I • 4 • I I I — • • A 


1 o y»  o 

► >y  > 


« — o 

- y j- 

ohi 

1 Ml  y 

— * 1 o 


3 X X «l 

MOM 


-14(0  0 

0 3—  — 
3 X >H 

1 4 *-  < 
COX 


3 u o y 

X X 
3 4 H - 
O X -4 
hmk  y 

H-  — X 

O X »-  H- 
O—  -I 
4f  3 ► 
NI  I J 
O A 
. I ft  OV 
-OH  4 


4 ft  M4H  MHO- 


0 m • y y > 

0*030 
O Ml  J 4C 
H I O < J ► 
M OH>l 


U ► • 
3 H 


o jm  y 
00  — X 


c y 4 
- OX  X H 
: HOH 


O 4 • 

>h  o jy 

M OX 


MX  4 3 0 0 
M * « M 3 MX  I 
m ox  joxyi 
3 > - u 4 ox  : 

3 3 3 3 3 3 3Z 

oooooooc 


op  o o o o o < 

op  O O O O o I 


O O O O O I 


r w o o X 
30—0 
X o 

»3H  3X 
OMO  4 
I ► ► o 

X 

I OO  OM 

• OH  O 4 

Ml 

* O—  O X 

IOMOH- 

I • M I — 


ouantitt  or  charge  called 


oo  rou  calculate  capacitive  reactance 


1M  C2*2  2 DO  TOU  *C»SURE  RESISTANCE  OF  TRANSFORMER  »INd|NSS  TO 
OETERRINE  NHETMER  A TRANSFORMER  M*1  A STEP-UP  OR 


it*  ci-o*  do  tou  use  o«  sere*  to  thcokt  or  h*snctism 


T*»*  CROUP  SUMMARY 
PERCENT  MCNCCRS  PERPORNINS 


l-««  DO  TOU  DCTI*M|ni  hOM  CHftNteS  IN  FAlDuENcT,  t£SIST»NC 

, capacitance,  o*  inouctanci  will  ArriC  cu**cnt  o*  phase 
ANNIES  row  PCL  CIRCUITS 


u • -4  iflfs  o>  a 

1 «X.  lA  - N 

a — 


or**  * »-  O O **• 


KJ  -0  « O 

1 « * »■  «4  N 


U»-  « <A  K 

h.Z  < - < lA  o 

y < NIK  X U y y •« 

«*- »- j y o — x • k 

m zo  > x < H 

ZZ  O «•  K u 

o o y-  k z y u y j u y 

u»  y **  *-  <z  y z o z oi 

• * -»  x xx  — x — > — X a 

u w o • y x y m x m z s < 

nz  u < - y-  *-  z k z ► x z 

3 — J M k O y 4 MZ  yh  •• 

► y-  z a 4 uh  y y h i 

• Zt  4 j ui  * y z M yiy  y 

xk  » • > c 3—  kiou  o o y Ok  y 

y o y 4 y « o x y at  3 

— y -Ok  O Z 303 j 

»n  oo  o _> • y y 4 y o u»-u  < 


ui  ac  o. 

-j  y z 

y o 


a«a  — 
y at.*-  ui  3 
--zy  u 

3U4WK 


y-  z 4 j y 
— z z o z y X 

* O O — X O _J  4 

--y  o o -•  x 

yy  y 4«*y  4 o 

x « x x u»  x ac  a 

ok  a 3 4 4 ui 

B334«  J k a 

— 3 UI  • 

s--k«  j a •» 

o kk  x — j y y 

y z z o y 4 — — 

a o o u z x ac  ac 

ac  ac  c»  o 04  y y 

UI  UI  K Uk  IT 


a, 

X.3  K X X 
OO  UI  M M 

u*  x 

X <u 

4 4y 

a -1  * 

4 a u 41-  u 
-i  0 J|3  — 

UI  > 

X 

0 

0 y-  x 0 x 
a j wou 

ui  y-  ui  — — ►*  y jy  m 
y jy  kk-l  j-y  3 

a 

3 

a 

3 

x! 

X 

X X X X 
— MM 

X 

UI 

MM 

M — 

a 3 4 

UI  x y- 

3 ac  3 0 X 

1 y j x x — 

M X 

v»  3 

y>  x—  x y 

-1  — -1  — — X -1 

— x — *-  X XX  — X 

X 

X 

Mr 

3 O X X 

ar 

O 

> X -J 

XX  x-u 

X 

3 

3 ►»  y-  x x — 

x x 0 0 z x y- 

*- 

*- 

•1 

a 

► *■  xx 

X 

M 

X X 

— 0 0 

X X > 

x X 0 x X 

UI  — 

X X 

m 

u- jy zy x 
X 3 — X O 

a m x x 0 — 

X 

X 

M 

U*: 

x 00 
ox 

0 

y 0 

3 

x y- 

x ac  a 

X 3 0X0 

•-  — 

X 

*- 

O X 0 0 

a xauix  — — y x 

W 

y, 

0 X - - 

• 

0 _ 

0 ox 

0 

3 

x x a y 0 0 M y a 

X 

X 

x o y y y *-  o y y it  u 

a *****  u*  nzyyy  z«0  4 

y,  a y 33  3 ac*  kzouz-*oz!uw 

• ox  wx  UI  O.K  30  3 X o x X 

y 3 ••  - k4  k*«z  U-  u MM 

o JZZ  Z UI  X yy  o cy  a Oy  3 0 

yyyy  y k u x 4 u*44—y  4«y 

I J-M  M — 3 U3  U33y 

M 4 o j y o u o aiy  x 4 y y 

y«  yy  a J - J o > mo 

k ui  x ac  x ui  3 yyy  .y  k yy  4 

xxooo  nknaazada  o a 3 y- 
xxx  3 y 3 3 y 0 3 0-3  JJ 


30333  3-433Z 

O OOO  O *-003 

yyyy  y«  y a yy ► u 

y -1  ox 

* — o o o^oy-oooy- 
— x ooo»o  — ooo  — 

y a o 3 

o 00  oy  ok  zoo  a 

• Ot*  I Z • 4 Ml  | « 


|y  3 y y * 
x,  ok  1 
O|0  ui  a 0,1 
klo  x a 1 


x way  y j j 

M3  XX 

y X 3y  y y y 
jy  00  OK  X 
-y  40  o 
k j x xx  x 
-KM  MO  O 


X 403  30  O 

a ui  — o o x x 


13  3 3 3 3 3 3 
IOOOOOOO 
► ►►►>•  ►►► 

•OOOOOOO 

i 1 

I NM  r M 4 y 4 I 

1 o o 0 o 00  o 1 


X O O MM  a O O 
XOZZXMM  rzx  X 

O - 4 4U  I I M y 

JI jyk- 3 3 

X X o O 

xxxxxxxxx*-  y 

yyyy  *-  ►»  *• 

-M-Ma -m«cm  a 

XXXXUIXXXMX  x 

X a M M 

aaaataaazy  *- 

XXXKUIXXXMJ  -J 

0000X0001  — — 

XKXXMXXXMK  X 

X X 

3333  333  M M 

0000»-000»»  X Z 

yyyy*yyy*y  y- 

X Z M I 

OOOOOOOOOOy-OI 

000000000a— a* 


o — ————  — 

[••••III 


a o a — 0 — a — 
333 

— — — X—  XMK 
I I I - I - I - 


o 000  o 

O-  O—  14  X 


o 000  o 


OOOOOOO  0000000000 
O-NM  rM  4 k • 40  -N  Mr  M 4 

0000000  000000000a 


■n 


r 


UK  4^ 

ft.  N N — 

4 A — 


W Z MW 

► u z u 

• — o * 

► X — < 

o *kk 

4 U 

K33 
4 90 
• wz 


* X ft 

— X 

O KM 

X 3 « 

O MW 

ft.-  • 

ft*  ft.  * 

w a w 

x ox 


z 

_J 

CL 

3 

O 

o 

n 

X- 

ft 

**> 

ft 

X 

CO  ft 

ft 

X 

ft 

ft 

X 

ft 

X X 

X 

ft 

O 

lit 

ft 

• 

Mft 

X 

X * 

ft 

m 

ft 

m 

► 

ft 

ft*. 

K K 

► 

ft 

m 

*• 

ft 

X 

m 

ft  ft 

• 

X 

ft 

ft 

c# 

ft 

ft 

ft 

ft  ft 

X 

ft 

o 

o 

O 

K- 

►- 

ft 

«A 

m 

IA 

U 

► 

► 

► 

UJ  X 

UJ 

UJ 

X 

X 

X 

► 

► 

ft 

UJ 

Ul 

X X 

X X 

x x 

X 

X 

X 

-4  K 

J ft- 

J K 

o 

o 

o 

o 

o 

* 

IK 

x m 

X ft 

X 

X 

X 

3 

3 

L 

o 

o 

o 

m ft 

ft 

3 

o o 

o o 

o o 

Cl 

Cl 

Cl 

► 3 

3 

U 

X Ul 

X UI 

X UI 

— o 

o 

X 

X K- 

X K- 

X K- 

UJ 

Ui 

Ul 

3 U 

Cl 

— 

X 

X 

X 

» 

> 

► 

U 

u 

w*  — 

«n  — 

m — 

X 

X 

X 

X Ul 

x u 

x u 

x o 

X 

X 

X 

— ► 

> 

o 

X o 

X o 

x o 

Cl  — 

•a 

x tn 

x m 

x «n 

r 

X 

X 

► 

3 

3 m 

3 «A 

3 «n 

Cl 

o 

u 

o in 

Cl 

ft 

X X 

X X 

X *4 

— 

— 

— 

Ul  — 

3 

3 

— 

— 

— 

r 

r 

X 

3 in 

a 

O 

O V* 

o x 

o in 

ft 

* 

ft 

ft  Ul 

z 

CJ 

► 

► 

ft 

s» 

3 X 

U X 

U X 

Cl  X 

*> 

ft* 

Ml  X 

O ft 

• 

X 

— Ui 

— UI 

— Ul 

► 

ft-  • •-  — 

Cl  Ul 

UJ 

Ul 

K-  X 

► X 

K X 

— X 

— 3 

► 

> 

X 

X o 

X o 

X o 

3 

3 — 3 ft. 

ft  — 

X 

r x 

X ft. 

X ft. 

C» 

Cl_l  UD  JK 

► 

o 

UJ  X 

UI  X 

ul  X 

X 

X X 

X o 

K-  — 

M 

X o 

X o 

X o 

— 

— 3 

— Cl 

Cl  Cl 

Cl 

I* 

u ci 

(J  u 

Cl  Cl 

Cl 

Cl  o 

Cl 

Ul  X 

X 

m 

in 

X 

Cl 

X 

X ft 

ft 

X 

UJ 

UI 

UJ 

► 

X 

ft 

► Ui 

— X 

X 

X 

X X 

Z X 

X X 

€» 

— 

O ul 

o X 

O Cl 

► 

o ► 

O K- 

O K 

o 

3 

O Cl  O X 

X X 

X X 

X o 

X X 

X 

X 

>■  ► 

>-  ► 

»-  ► 

X 

m 

3M  4 

«A  ft 

► K 

► 

► 

U.  x 

U.  X 

u.  X 

X 

Ul  O 

Ul  o 

Ui  ft* 

— — 

_ 

M 

— K- 

— K- 

3 

— K- 

— 

3 ul 

3 UJ 

3 X 

* ■ 

* 

V 

K*  — 

K — 

Z 

-1 

® 

• ft 

® X 

X 3 

X 3 

— 

x 3 a. 

3 O 3 X 

3 X 

X X 

X 

X 

UJ  u 

ui  U 

-1 

Ul  Cl 

3 

o X 

o — 

O K- 

X X 

X 

X 

O X 

O X 

ft 

O X 

O 

X 

X 

X 

o o 

o 

o 

— — 

— 1— 

3 

— — 

Cl  ft  X 

► X 

► X 

• * 

■» 

* 

u 

u 

O 

VJ 

X 

X 

3 

3 

ci 

3 

X 

3 O 

3 O 

3 O 

3 3 

3 

3 

O 3 

O _J 

o JUlOe 

o ft 

O ft 

o o 

o 

o 

► X 

► X 

ul 

► XX 

► 

X 

► X 

► X 

► ► 

► 

► 

3 4 

3 

u 

3 X 

Ui 

Ul 

*n 

m 

O K Z O K 

X 

o ► 

O 

O 4 

O ft 

O ft 

o o *-  o ► o 

O Cl  — 

O Cl 

4 O Ul 

o 

o 

a 

o o — 

o — 

o 

X -J 

X Q 

-< 

m 

X 

X 

X 

3 

3 

*•  x 

*> 

UJ 

X 

X 

# Cl  4 ui 

ft  Cl 

• x Cl  O Cl 

O UI  3 O UI  X 

O Ul 

x 

O 

— 

o — 

O — 

o o X 

— X 

• X O 

ft  X 

X 

ft  X X 

ft 

X 

• X 

• X 

ft  ft  — 

ft  — 

ft 

ft  • x x *u  x x o *•>  x x x ■ 


K«n»orr^<nr«i 

ftxxxxxx-ftxxxi 


ft  wn  3 in  o 

0 0 3 O WK  4 

J « ft  « Ul 

O O — uj  -i 

MK  Vll»  BZ 

Z Z X 

Wft  O-ZKO 
3 K W «M  O U 
040K3CHIM 

► a j u u.z  u 

JO  WM  Z ft 
O 4 M Z Z Z O - 

o > z o o u ft 

WKO--M 
• o UK  K ••  w 
OX  U 401 

O O Ul  O W 3 4 

3 1 K Z 3 ft  I 

K K Z MO  M IA 

H UK  K O Z W 

Z W D U-K  It  ft 
ft  K J UO- 

M U1  Z 1U  X 
WZ  U X — X O 

K>«  JOWKZZ  K 
ft.  WO  JKO  W 3 
ftM4UMUttU 
O 

3 3 3 3 3 3 3 
MO  O O OOOO 


O 3 Z U 

X O — NX 

— m m in  — « z 

ft  W ft  K — 
HK-UOU^VI 
ziK4Kuea 


W O 3 O O X Z 
OZKMZUOO 
JO-  o — — 

OX  J U O K K 

M - • 4 W U U 

l J9---UZZ 
1ZXKKOZZ 
4m  WK  a _J  o o 
XX  ouwo  uu 

O o J ft  XX 

X JM  W K W W 

0 o k u o a 

•n  z z o u J j 

Ul  xx  X O O 

JZWUZIAMM 
- - J J-Z  w w 

1 K U UK  - o O 

33333333 

OOOOOOOO 

KKKKKKKK 


300000001 

-OOOOOOOl 


E c 


XKMftM4Kft 

OOOOOOOO 


»0-N«imi4 

o — — ——  ——  — 





i X ft  • » O — Mft  «*  X • 


«f  »-ac 

< WO 

Mtn  z z u 


o O * z o I 

1 W M M O K I 


a a i-w*-«uU; 

44M01-0UJ0I 


X 3 

9 ►*  9 | 

— O M3 

j o a • 

a * a * 


KM  KKKKKM 

iL522:2S22|Si 

UKLlilii  a.  O M 

mi  <viiAifln»in  •»  > a. 


a-  — tel 
Z 9 • M a 

► 3 — W 

ZO  * w x tn 

* a-  a a-  ~ 

az  u um  a 

a — < > — 


»<  1 < 4 
4~UU> 


r a a 

WO  M 
Z A > 


ooa  z z z z z z z x o 
*-  w o o o o o o ol  — ►- 


XWUKKKKKKKMI 


O -J  — i 4 4 4 4 4 4 <IO  O 
11.KKI-KKK  ►•jw  U 


O O O 
WWW 


w 4 WO 

a a a o a- 

M W VI  Z O 


W *-  _J  o 

mz  < a a «n 
a < a 3 a 
y»  m m o a-  w 
Z J1  K 3 V 


oaa  >-  ► ► o o 

o ZZZZZZZ^J 

ia  o o — — 

W ZZZZZZZUU 

.jmmxxzxzza  *tft 
•>>000000000 

OOO  11  klkh.  k 

ozxkzzzzkkmuj 
« ww  wy  y wuim  wmm 
► aciiimi  3 a 


000 
-1  -1  -a 


WWW 
HIM 
O o O tel 

w w w • 

V)  VI  VI  o 

000  a 
J j ji 
j j J 


o a z 9 > 

o Z 9 y 4 < y 

-•  4 « o —a 

o — 00  _i 

Jo  — a a 

y Z o 4 y o 


l-H- 
O K o O • 
w w w ■ 


WWW 

999 

000 


0 0 0 4* 

3 

y y y z 
mm  in  ui 

3 3 3*- 


oaoo' 

J J J J I 
JU  J J 

— o — — 
w w w » 
vi  j in  m * 
o z o o • 


y w u.  a a 

o >-  z o o 

oo  3 a a 

—a  3M  o 

O M MM 

Z Z 3 O*- 

y ui  1 j ac  3 


y > 1 z 
• a o 

3 X O W 


O X 9 

z 3a 

O 9 M 


13  3 3 3 9 

O O O O Z 1 

► ► ► >•  O 


333  3333333  3 3 
OOOOOOOOOOIOO 


3 9 3 3 

O a-  O O 


3 3 3 9 
OOO 


3 a-  3 3 l 
O Z O O I 
► y ► ► 


0 0 3 0*-  O 

l o o o o w 


000000000 00  o 

ooooooaoookooM 


oxo  a-o 

Q *-  O - Q 


■ O U*  O O I 

1 o a 00. 


o o o o z a 

• I I I I O 4 


4N*ao-**if  aUNu 

????• TTTTTP?? 


A 3»  WM 

0 3 o a o 

1 o • — • 


a •**•-•  1 

000—1 

Ilia* 

MM  MD  1 


• 9 — O • l 
— • • O 
IMM-T. 


a 3 

00  0 m a 0 

OOMOZZOM 
M *-  O M 

a mom  y wk  o 

0 0 0 0 9 00 

• • — •00  • — 

— — a — a-  a-  — o 


rnmtm  *M 


a a a y a 


9 9 9 9 9 9 


I 


1 


P{T  Wit  RESPONDING  Mll<  |*  SELECTED  •»«  «PSUN7  PACE  |t 


. K N N 


o 

a k 

k- 

ki  o 

a 

a 

4-  k. 

kl 

Z <4 

-i  a 

** 

4- 

a 

o 

O 4 

— a 

a 

z 

— z 

a 

kl 

a 

X o 

4-  Ml  o 

— 

© 

k-  ki  — 

X X 

X 

4-  X 

W 4- 

z a — 

u 

ki  — 

kl  O X 

► o 

z 

k- 

>1  - 

u 

WUK 

kl 

Xk 

XX*- 

a 3 

o 

k kl 

k.  a 

a,  z a 

a a 

4* 

4-0  4-3  ar  o 

a 

4- 

a a 

O k. 

a — — 

a z z 

z 

3ky  • 

o 

.V 

a 

a 

3 a 

z — — 

X 

M 3 

a oku 

— z 

,3 

X 

o a 

4-  a 

O kl  kl 

— a « 

O 

4-  3 

4-  y 4-  — 

4-  O 

V 

k- 

o z 

a k- 

a v*  a 

k- 

O 

o»n  k«  — — 

a — 

i*-» 

k.  _ 

kl  — 

M3  U 

a 

kl 

k.  a 

w a 

•a 

J 

Z .1 

a 3 

a 'a  a 

a o o 

a z z 

3 

k.  a 

a a z. 

X.4- 

a 

3 

a 3 

kl  o 

a a a 

O *—  4- 

x — — 

3 

a a 

4 • O ki 

o o 

3 

a 

-•  a 

a 

a ki  X 

4-  a a 

— a a 

u 

a a 

3 

a 

z z 

— 1 X 

— a a 

a 

z 

ZOO  3 

a we 

a 

a 

► 3 

4-  O 

ki  a 

a z z 

a a 

a 

— a 

-K-y  u 

o o 

o 

a 

J — 

u 

4-4-  O 

z a a 

a o o 

a o 

lAUMM 

4-  4- 

4- 

kl 

3 

k» 

a 4- 

a a a 

0 4-4- 

X 

a 4- 

4y  k <y 

a a 

a 

z 

a w 

a w 

x a a 

a k-  4- 

4-  m a 

kl 

— 4- 

- J X • v« 

— — 

kl  X — 

X X 

4-  a — 

k* 

a — — 

4- 

m — 

■ Ji  4 

a a 

a 

a 

a 

4-  4- 

a 

a «■ 

— a a 

4- 

__  x 

O •¥ 

X z 

z 

O k 

mi.  a z 

a X X 

ax  z 

z 

o 

O X O kl 

a a 

« 

X 

kl 

O — 

3a  a 

w J a 

a we  at 

kl 

z kl 

X kl  4-  4-  J 

4-  k- 

4- 

4-  a a 

— 

a a 4- 

C«  V 

a 4-  4- 

X 

X O 

— a 

K-  4- 

kl 

4- 

o 

3 

a z 

-ia  o 

o o o 

k- 

4- 

4-  4-  -J  4- 

4-  4- 

► 

k- 

a o 

X kl 

a 04- 

4-4-4- 

a x x 

•k 

k.  J 

a a 

a z 

4-  a x 

X 

we  o 

40404 

a ar 

a 

a 

a 

o a 

ki—  a 

a a a 

U J « 

kl 

a ki 

ki  ki  O ki 

kl  kl 

' kl 

kl 

k-  kl 

k.  3 

Z ki 

WWW 

• a a 

kkkk 

Ik.  X k.  — k. 

k.  k. 

' k. 

k. 

Z 4- 

z u 

kfta  k. 

k.  k.  k. 

UZ  Wk 

kl  4-  ki  kl 

kl  ki 

kl 

kl 

kl  k- 

— 

MOW 

ki  Ml  ki 

ki  ki  Ml 

or 

W4  O 

(T  O * ki  X 

a a 

a 

a 

a — 

ki 

4-  a 

a a a 

k k k 

X — 

— we 

a x 

ki  a 

ki  a 

a a a 

x y 4 x 

KX434 

a a 

* 

a 

3 kl 

X a 

x — a 

a a a 

3 3 3 

oxo 

O 0 4-0 

o o 

lo 

o 

O 

4-  a 

4-a  o 

O o o 

3 3 3 

I ki  X 4 2 « 

-W  U« 

k.  4-  XU 

•«>*I  WZ  kl  u 

l»-  Jul  « x u 

I X 4.  X ►-  4-  U — 

: w t o w **k 

• Z a*  - a - k.  — 

»o  x at  z « *nu 

i yo  u 4 yuy 

f H UK  x ► ui 

I O Ml  4-0  4-  *L  Ill 

• U JK  - — M 

i UZ  4 X -« 

• Wt  X — k«  kl  k! 

I k»  O k.  X XX 

. — O—  X O Z 4-  O 

1 k JO  K O CC 

I — kit.  X k.  X kik. 

3 X X X XX 

Ilk  40  «l 
: X UK-  UMk 

4UW  - J — a 3 

U U 3 U3 

> o «<o  «i  o x n 


3 C K U 

3 W3k  DC  3k  3 
X Z X «A 

3 34  3 43  3 

okaooo  coc  oa 

► UK  ► ► O ► < 

X 3 3 •-  4 

0 4 0 4 0 40  M Ol 
Ok  OU  OUO*N  o* 
*»  - - 14  I 

► a a o z — a 

0 a o ► o>-  - 4 - < 

1 w i z i x i c i i 


i y u y kl  ki  x ywz  a a mi  mi  mj 

» a d-  ct  a«K-«o  «kit  ci«n 

3 Ml  3 3 4 3 Ok-  3 30 

O Z k.  ki 

• 3 »3  S3  403U  M3  43  33 

' O (40  OO  ■ X 04X0  O O O 

► orlk  — ► OKKKKOKZK  4-  4- 


u u u 

IcIUU  J J J 
3 3 3 U U U 


3 3 3 3 3 3 

o o o o o o 


l O wo  40  Mk  wo  0410  O 

I ON:QXOtWUO>  - 0-  041 
o'  k M'Jk  MOW 

l«n  » OM  Z Jk(4WZK44> 

. — --  k-  4 4 a.  -4»  4 - U-  K 

I - I Z I 4 X I 4 k I - I 3 


3 0 0 O O O 

o o o o o o 


0-N«4r#4N« 


KOOkO  - N<4  » 
-U-K  — »4  NNI4N 
I - I 3 I I I I I • 
N-NUNC  NNNN 

a a a a a a a a 

O — NM  V 


>044  y X kl  X 
> O k.  U k ► U 


lOOk  X 4 4X 


IM>>  Ok  O Wk 

>300  Z U Z 

> O X Z W W kl  wu 

: * w w 4>  c 4t  kk 

k k k 3 k 3 k 

3 41  3 ► 

>33330  3ZUZ 

I O O O O O O kl 


>00004-  k-  O 4k  3 
kOOOOUkOjUU 
ww  3 kl 

i O O O O JkO  J J M 
• a • • O 3 • 40  4 


s9  « a a a v» 


v9tf4 

40-N44H 





P£ T HIM  «CIPONO]m«  'Til'  »r  1[;ICT(0  IIP!  6PJU«7  PMt  l| 


M Ml 


)ii 


task  moup  jummaat 
PERCENT  MENtEPS  PE*Fo*"INt 


I 


rh  n O 


40  «K  • r 3 <2  N lit 


O UZ  i 
in  o y o ( 

«4  «-  w - « 

U 2 O u.  “ 

O uu  ( 
2 *“  -I  X 

— oy  oo i 

<■  4 Z J 1 k 

a.  z z « — : 

UJ  <3  — 2k 

2 >K  k 3 » 

2 O O O O « 

O ►-*-►-*-* 

»-  2 2 2 2 1 

o y y y w 1 


ui  tn  <A  2 

> y »-  4 


222 

*-W10  2 

•*232  kl 

3omt  x 

0 2 O ►> 

2 2 2 0 O 

— O Ui 

*1  U O 2 ► IA  VI 

y o -a  2 2 

3 -a  -i  2 — — 

2 2 2 0 3 2 2 

2 2 2 V-  VI  — — 

3 3 3 kl  ►>  *- 

ui  vi  at  j2  u u 

2 w y w 

1 00000 

J1S1U20U 

•OOO  > > 

12220024 
002  2 
.►0044  • | 

IKIHh  j J2  J 
» 3 2 2 3 3 

3 ► ► yy  4 3 

r 00022x2 

I 400 

I X X 2 2 X X 
) OC  M V)  O O ► ► 
.OOO  — — 


O IA  > 

> x uj  — 

2 «► 

Ut  - O -4  — 

K»  O 2 ►-  U 

4 VI  O J 4 

1 *-  or  > o 2 

1 3 uj  2 > * 

to  >>  O 

» o ► 2 ►> 

I O U - ► 3 ► 

(►3  1-  3 10 


► J O VI  3 O X 
3 2 0 2 0 UJ 
0X20  O 

4 «.  > U.  > X 

O WJ  o — u 

0 0 0 2 *-  — 

4 jy  o o x 


o » o a.  2 ® 

» — »►>■  00 

-•  ► - ► ► 0 3 

► -►II 

uuu--Hy^ 

341322*  22 

0 2 0 Z ► 3 

2 22  OOOV-V) 

- U - J * o o 


u u u u u 


1 » — — ui  x 2 vt 


10  0 0 0 0 0 3 


1 o o o o o o o 


H O 
Vt  2 21*- 
•-  2 O 2 


3 V-  2 2 3 
W JO  ► - 
2 - - ► U 
- 2K  VI 
U 2 *-  O 
20  2 
X O OX 


11*33002221 
J—  002X220 
1322  OOOO  — i 


12  2 2 2 2 2 2 
• OOOOOO 


3333333V-: 

OOOOOOOOC 


OOOOOOO 
OOO  OOOOW< 


• 3 3 3 3 3 * 


• OOOOOOO 


2 3 2 3 2 2 

2—2—2  2 

0 2 0 2 0 O 

BBSS 

y ui 

3 2 3 2 3 3 

o ► o ► o o 


— 0X0  — 

► 2 

2 ► o — y 
2 >02 
O X « o 
S UZ  4 1 

3X3X3 
o * o *-  o 
► ► — ► 

2 B 

IOUO  o 
: 0202  o 


•r«4K«»oo 

• OOOOOO  — — • 

• ••Ill  I 2 

X X X X X X X 

• >►»•>  o — P4 


I 2 • > O — N ► *1  ► r 3 0134  KM-( 


T X X t r T X 


NNNNMNN  2 * 
X X X X X X X 

«•  > O — *«  IV 
>•-00000  l 
r r 01  out  jiji 

r r x x r rxx 


• ziza  — • — 


a lj  a — a 
2 2 Nk k» 

X X T 


p*— 


IHVJ  |I2I—  I ■— » WTNf 


TASK  CROUR  summary 
PERCENT  MEMSERS  RERfoRMJM* 


actor  ithe  amplification  factor  for  triodes  is  defined  as 
hi  ratio  of  chance  in  Hate  voltace  to  a chance  in  arid 
octacei 


P{T  Ht*S  RlSPONDINt  <»t»'  IT  SCLCCTCO  *»P*  «PIUN7  <] 


O 4 — 

* V w 


<+  O Iff  ft 


ft  ft  x m 

z c z 2 

440  S 

u o 

hi  J I U 

^ J O • 

4 3 Z ui 

z a 3 o 

1 I O 4 

4ZZ  U 

CMS  tO 

4 3 0 4 

Z &.  VJ  vi 


* ► ► D 

V>  4 4 ft- 

— « ft 

x w w ft* 

X X ft.  4 

o o c 


3 J - J 4 

U ft.  ► ft.  o 


— u wiua. 

u z - z o 


y z a-  z m 


tOOO  U hi  Z ft  > 

u z s y u •• 
x Z y - uk  w 
OdOft  ftft  O U 
z 4 ft  to  y z w 

KOK-VtlK 
O 3 M ft  U3  O K 

Zftjyyjso 


ft  o 40 

O ft  ftft  z 


O ft  O kU 

Z y z y y 


O O O O O w o — 


10  A to  ft  X 

ft  coy 

y ft  o 

ft-  O ft*  4 to 


* 4 — ft-  O Vi  ft! 

O — X to  O M > 

Vi  ft  ► ft-  ft  O — 

o to  y 

>•  ft*  o you 

vi  vi  ft  fti  vi  ft*  y 

Z Z y > Z ft  X 

fti  Ui  •-  — 4 4 

3 3 y y ft  jc 
» O I Vi  Vi  3 O 

y y ty  4 o 

W ft.  Z ft  Z — 

•-ft  z 

Z Z O Z ZM 

O O O O o z 


yy  yy  yy  hi«  a a yo  to  to 

kk.ft.ft.ft.ft.ft.ft^ft  4 4 ft.  X 4 4 Z 

yyyyyyj-  k v u < 

ftftftftftftft)  _«« 


y yc  vi « 4 
• wo  o o 


y y o y o y u 


0 0 0—0 
O O O ft.  o 


O O O ft  o 
• • • z • 


ft«3l«3h 
4 X ft* 
• 3 3 3 3 X 

1 MO  AO  JO  i 
Zft  Zft  ft*  4 

ooze 
> ft  o ft  o o o o 

t ft  O ft  O K OK 


IflMMMlAMMO 

3333333  » 

333333334 

ooooooooo 

ftftftftftftftftn 

OOOOOOOOft- 

oooooooox 


o o o z o o 

ft  ft  ft-  X.  ft*  IK 

or  or  w — « ft  ft 
y y a 1 y wo 

ft  ft.  D ft  ft  » 


3 3 3 ft  3 3 
O O O O O O 


O O O ft  o o 

0 0 0 3 O O 
O 


- 

M- 

■ 

1 


, « - — — — — — — owe 

• • • • • • • • ' 


3 3 3 3 3 


5353233? 


333333313  333  3 3 4 


PCT  HIM  XSP0MDIN6  tyU*  |V  SCLCCTtO  l>M  (PlUjir  Ml(  I* 


TASK  CKOUP  SUNHAAT 
AtKCCNT  NENiCKS  A£*ro»«IW* 


urn  « k 4r  • 

k M « NNN» 


— ■*  — — I o a a «i» 


3 iA  ni 

ft.  »V  ft  ft  « 

54  — 


O ft  O O 


® u»  m • ft  o o 


a 4 <V  ft  4 3 

ft.  N ft  •■»*•»  » 

*4  — 


tv  <V  — — 


ft  « it«io 


o 

ft  ft  ■ 

ft 

ft 

ft 

3 

3 3ft 

3 W 

3 

o 

ft  ft  X 

ft  vO 

ft 

ft 

• 

ft 

X X w 

X 4 

X 

54 

X 

ft 

ft 

ft 

ft 

ft 

ft 

w k. 

ft 

— 54  — X 

— ft 

mm 

X 

w 

o 

o 

O 

o 

o 

ft  o 

o 

ft  w 

o 

4 

1 

54 

3 

54 

3 0 3 3 

3 K 

3 

X 

1 

ft* 

«4 

54 

ft 

»4 

*4 

54 

— 54 

14 

— 3 — ft 

— *4 

mm 

o 

V 

14 

X 

X 

X 

X 

X 

VO  x 

X 

ft  ft  ft  X 

ft 

ft 

4 

1 

ft 

ft 

4 

4 V* 

4 

4 

4 

ki  4 

4 

— 1—0 

— 3 

M 

— 

mm 

ft 

at 

X 

ft 

ft 

ft 

ft  a 

ft 

3 ft  3 3 

3 W 

3 

O 

i 

ft 

3 

* 

<s 

— 

5* 

*# 

* 

v» 

4 

w — w 

Ul  3 

W 

3 

»4  3 

4 

4 

►- 

4 

4 

4 

W 4 

4 

ft  3 ft  v* 

ft  3 

ft 

3 

O 

ft  ft 

M 

mm 

X 

mm 

— 

mm 

5#  — 

mm 

y*  ft  44  X 

54  4 

*4 

mm 

i 

► 

*4  W *4  — 

a 

o 

w 

a 

O 

o 

4 O 

o 

M 

ft 

« ft  ft  3 

4 

K 

ft 

ft  O ft  > 

or  4 

ft 

O 

X 

3 ft  3 W 

w 

3 

3 0 3 

3 

W W W 4 

W ft 

W 

3 

I 

ft  ft  3 «t  •-  ft 

mm 

O — 

3 

«• 

•— 

•• 

ft  mm 

ft  ft  ft  X 

ft 

*- 

*n 

W * O W X 3 

«4 

sB 

3 v5 

ft 

4 

VO 

54  ST 

v» 

ft  X ft 

ft  4 

ft 

X 

4 K *-  3 Uh  3 U 

ft 

o 

ft  o 

X 

o 

O 

o 

O 

O 

4 W 4 54 

4 

4 

O 

ft  w 

X O X O ft 

3 *4 

3 

• 3 

o 

3 

3 

3 

3 _J 

3 

X X 

vO 

ft 

w ft 

3 3 3 3 3 W 

O ft 

ft 

3 

W 

ft  w ft  w 

5-  X 

0- 

k. 

14 

*-  X o wo  o 

3 3 

X 

~ X 

X 

X 

X 

3 X 

X 

X mJ  X 

X — 

X 

ft 

X 3 

3 3 3 3 W 

3 O 

* 

3 v5 

S» 

v» 

tx 

y* 

3 <3 

VO 

3 ft  3 X 

3 O 

3 

54  14 

ft 

3 O 

• 4 3 OS- 

3 

3 

ft  3 

X 

3 

3 

3 

4 o 

3 

0X03 

O W 

O 

ft  W 

\3 

O 3 

X — 4 v*  4 X 

X 3 

O 

O 

•» 

O 

o 

O 

ft  o 

O 

3 O 3 O 

3 W 

3 

W 3 

U • 

X 

ft 

O ft 

> 

ft 

ft 

ft 

4 * 

ft 

3 3 

ft 

ft  CD 

a 

ft  o W 4 — W O 

O ft 

X 

W X 

4 

X 

X 

X 

ft  X 

r 

>-  >-  1 

ft 

ft 

X 4 

| ft! 

33 

O (4  ft  ft  0 3 

O 3 

ft 

ft  »- 

X 

ft 

ft 

ft 

ft 

►— 

ft  v*  ft  X 

X 14 

ft 

3 ft 

ft 

4 

X 

4 

4 * 4 * 

4 ft 

4 

O 

3 

OOOOOOOO 

O O 

X 

W X 

<4 

X 

X 

X 

X 

X 

X — X o 

X W 

X 

3 X 

“ 

ft  —4- 

ft  ft 

o 

X o 

ft 

o 

o 

o 

5#  O 

o 

— — O 

—•  ft 

*• 

ft 

»•>  «c  <z 

< - Oft  K 
v»  3 ft  W — 
9 4 Z 1 
o u k y 


«4  ft.  — X ft  3 

J JO  C OlA 

3 ft  X X — O 

5 ft.  ft.  — ft  o 

ft.  O N O 

i h <o  o y y 


ft  *«K  ft  CftftftftKKh. 

• o y y yy  y yy  yy 

► fth.ftkk.yykk  4 

a xyyyyyyyyy»> 

— o 

tKKftftftftftftft 

OOOOOOOOOW 

u u 

ft  yywyyyyyy  ft 

o*>y»*nw>y»y*y»y»y>ftr 

»3D33DDDD3^ 
ooooooooooo 
oooooooo  ooo 

00330030000 

-N<nr«4ftftvo- 

o oooooo  o c — — 

*•» 

ft  ftftft  ft  ft  ft  ft  ftft  ft 

JJJJJJJJJJJ 


ft.  x 

ft  X ft  3 

»-  o *-  o 

4 U ft  U 
O O I 
v»  X 


u - u o 
ft  > ft  o 


3 »» 3 
O ft  o • 
ft  y ► ft 
ft-  3 
0X0 
0 3 0 3 


y y y z y y 

u u u y u u 

I 4 4ft  ft  ft  ft  4 4 
ftftft:  ft  x c k ft 

ft  y ft  4 ft  3 ft  yft 

► ft  o ft 

3Z3y3U343 
O 30  ft  O • O — O 
ftOftlftlft^ft 
U 3 3 y 

o OOO  O ft  o 
o y o u o j o o 
y»  o ft  ft 

ft.  4r04«4yft 

o — u — x — ft:  — — — 
i j I y ■ - t y i z i 

3 3 3 3 3 

54  4 ft  • ft 


X ft 

w wo 

IWZMX 
ft  ftft  ft  • 
l W W ft. 
ft  yft  w 3 
ZftZ*- 
3 3 3 3 3 
O ft.  O ft.  4 
i sj  X ux« 
O • O ft  i 

y ui  u y i 

O 3 54  5 

3 3 

ut  o at  o k i 

ft.  ► O ft  O 


t ft.  3 ft!  I 

oc  x ; 


X — 3 — 3 
ft  I 3 I 3 
O ^ ft.  4|  ft. 


t ft.  « y*  w 

> x yzwft 

o x o or  w 

uft  u y o 

o ft- 
3 3*3 

0X030 
•*  ft  O ► O ft 
ft  k U 
y O O O 


l ON  JM  0 4* 

UlSlMl 

« ft*  ft  *•»  O •"* 


~ r — b 4 b i 

3 ft  U 

w W ftftft 

ft.  ft-  ft-  ft  * ft 

4y  u o o o 

O W B B B 

ft  ft 

0 3 W 3 3 3 

ft.  O O O O O 

► ► ft  *- 

*4  ft-  ft 

ft  O X O O O 3 

W O 3 O O O 4 

ft  O 48 

X ft  3 — ft  ft*  3 

3 N OO  O W 

O • X • • t W 

Oft*  — — — — ft. 

3 XXX 


T*S*  MOUP 


■ 


TASK  SMOuP  SUMMARY 
RIMCEKT  ME  NSC  MS  PCMFONNINA 


task  s*our  sunhart 

rckcint  ncnbcks  pi»ro*nihs 


I 


UK 

A.  N — 


nJhi  M 
• — O tf 


X X 3 

,=>  - *“ 
J O 4 


3 X > > W 

O WM  Mm  m U 

>*  f f y y y 

(A  y y u u K 


y vt  mk  « 

> O O K 

— y y — 

y > *-  x 

U«m«  «.  yt 

y y y z X z 

k u um  yi  x 


O z 
X X ►- 
K O O 


x z 
ox  — 
K K y B 
M Z 


-4  * O X < 

W X . 

X B-  X Ml 

3 X X J 


oooo  o o o ox*-  ac  x 

M *-  < X »-  i 

X MX  3 OL 


Z X X u 

<M  M O O X 

X Z Z *-  ►-  3 


*x  X *- 

K K 

X Z X 

X XX 

XXX 

ox  x 

3 

X M O 

0*0 

0X0 

yx  x 

M O 

M X 

o! 

o 

MK*  X 

X X 

•“  X y 

UHU 

y *-  y 

M Z O X 

M O 

z x 

M UM 

XOX 

3 — X Z 

X 3 

— X 3 

3 XI3 

3 X 3 

u — 

O 

Mi 

M 

3 3-40 

3 X 

3 to.  3 

3X3 

3X3 

oo  Z 

o O 

o O 

o o 

O O 

► ►M  « 

► 

► MK 

► Ml>* 

► M»- 

y y y y m m y z m z *-  x x 

XXXX  ZZZ  OZ-4KK 

J — X ••  •- 
KXKK  KK  X X X 3 B B 

oooo  oo  o mko  y 


o o x o y i 
o o o y o z < 
y j — • 
« » w 4 o o i 


« yy  y oou-ywu»i>r  um  3 x 4 
oo»  z — z x — » — x — x — »_  — j 
I I 4 M 1 - M I x • y I 4 I y • x I 1 

N N 1 MNBKNBMZNMMKNMNi 

zx  z zzzzzz 

MX  K • M O - N *1 


3 3 3 3 3 

|o  OOOO 


I—  N Mr  Ml 

O M O O O O I 

• O • i I " 


i "-MX  ZOO 
UO  M o B B 
K K U 


Z o M *-  O O 
XOX  3 o oL 


* O M O — — I 
O • — z I if 


■ o o X 

o o 

»X  X X 

i an  x o 


m z z x m » 

X X M 3 3 O 

X M — O O X 

z -I  -I  X X M 

— O X *-  *-  K 

13  3 3 3 3 3 

OOOO  O MO 


• oooo  m o y o i 

OOOOKOZOI 
» MO. 

IMM  r MKM  A.K  I 

IOOO  OMOXO  I 
I • I I K • O I I 


OOOO  o o 

r k • r o — 


z z z z zzzz  zzz  z zzo  OOOO  O O O 


J 


ohpomint* 


"•**  M|»<  IT  S(L(CT{0  «>fS  *MU«7  P«IE  ){ 


task  croup  summary 

MCRCtMT  HIMtcRS  PCRrgRMlNO 


task  sroup  summary 
PERCENT  MEMBERS  RERroRHlNC 


,000  R2«it  oo  rou  remove  or  install  directional  couplers 
iooi  PJ-iR  oo  rou  Remove  or  install  bidirectional  couplers 
,002  P2-iv  oo  rou  use  OR  refer  to  >a«  mall  of  navesuioes 


*€  lt*4  i«nwi  WH  0113I11C  >1  |(1>I  9NI«N0*tS«  S«*M  l** 


_»  K K C > ► 

-i  < < < ► 4 b-  — an 

4 O O O 41  41  4 

B X X X X X 

3 » 3 H N K * X 


BJOU44BZK 
<4  O X to  — XU  X M 

w • y K OX  J Z3  z — x 

1 Z t O S M B ► O-  — 

> 3 O W X 3 - « « MX 


m m m ,u  x -J  ui  o . 

— — — Jn  3 ••  x >• 

B B B to  - 4 OB 

§•»  « +\  * * •“  ° 

to  Z m 

— — _ -.,3  X to-  B-  to  Utl 


• yy  w 

*-  *».  to.  w 

Q tol  tol  tol 


4 0 0 0 • to*  V>  to<  X — to.  to  4 K O OB  C B« 

X M • O M MNOOtBOK  4 W 4 U tol  tol  O tol 

-A to.  J-  4 — to*  O K O U to  O U « to.  O to. 

X O O o 30  >3«  - 3 to  • y O — O to-  tol  to-  to  tol  jy 

- J J J f K M to*  to*  m • < 3 « - M HOOK  X 

x •>*  y y ,y  S yyOa  4y3«3to3«lj  to 
•C  — — » — Jn  JM  4 > Z * 9 y tf  4 tol  3 to-  O to* 

tf  to  to  to  4|«  4 — 4 O to.  4.  > y U - Z303  3 

§M  C«|  k X to  O to.  y 4 > 4*  tol  O X O 4 O 

to  Z y toy  o u t < s y X z x 

H « -..3  X to-  to-  4 tol  X MX  4 1 O M to  to  «to 

• X to-  M tol  3 y • 4 _*0  O-  tol  X X — X O to  V>  — X — 

K to-  to*  to*  114  4X  X to  3**«to  to  M O X to  K to  XtolX  OX 

y U X J X M O «to  3 4 O tol  — — OOO  — 

■ toi  t*  to  ui  * to*  <J  tol  u toy  x to*  o o b x *-  o «n  *-  «n 

O J 4 3 ri  X M Z X A tol  MX  to  X tol  O — X « 4 K r -It 

to  MX  a to-  m ► > to-  to-  XX  > to-  to*  M to*  3 o B H X to  O MO 

| • 4 toll  4-  4 to*  3 n 4 to  O to-  O *- 

O O O O O OX  XOX  XOXO  X O 3 tol  « oy«y4  to  4 

B-  B-  to-  to-  to-  to  to- to-  »-  M to-  — B-  4*  > X X X to#  to  X X 

u * - y J to-  • x b-  y m 4 o •-  to  m o yo 

tt  to  to  to  to.XXto  • XO  XX— to  to  O Xto*  X X o 3 X to  X 4* 

M M M to*  tol »-  M|  M «M  OO  to!  M to!  M 4*  O B-  O B-  X O to  to-  X to*  to-to* 

to.  to.  to  to  tol—  OMO  O X X Oto  y X to  to*  K — O — X - ► y to-  to  to 

tol  tol  to*  to*  MXarMto-  tol  to-  to  to-  «J  to*  O to-  MOtoXtoXO  X M — to*  to* 

to  to  to  to  to’  to* « X tol  to  M to  — to  — to.  — 4*  X > X ► X ► 


MO  M to  « to*  y«-  3 to*  3 « to  to  o 

to  to  to  to  K o Bto  • yy  4B-  x to  y.  to  to  to  t iukk  k y 

O o o O O 4 O 3 B-  to.  O to*  3 O y X O to*  O M 


O X UX  — * — 


,1  to  X to  X M to  04  »•»  > O X X X 3 to  to « to  to*  to  tol  to 

MMM  M M M M tol  XM  O K O tol  X to#  to  X tol  to  < y to*.  O 3 X OKU  K U 

mmm  4*  m 4*  m xy  -«k  yuoo  *»  to  • m x y n i 3X.3  4*  b-  ob-  m «m  to 

333  3 3 3 3 3 to  B-  3 B > - U 3 3 X 3 XO  O B X K M • 4 O K K Q«  K 

to  to  to  3 3 X to.  to.  X X 4 ► 3 V OB-B*to*X  to*  O to  Oto 

333  3 3 3 3 3 « 3 to*  0*4303003—  3 3 — — O O — 1*063  03  O 

00OMOBIO404O40Wy04  Xk-ttoO  — O O 0410  X 4*34*3  Bto  0—041  04* 

► BB>ytoyB-ZB*CB*ZB>yi.^S4  B»>B>^SS  K4»B-y>-4  X to  ► 3B-  y J ► y J 

O O O O O O O to  to*  to  to  oo  M O MtolOtol  O to*  to  tol  b-  y 4 Oto  Oto 
000  — 0—  0—  0—  0—0—  Oto4tto  X O 3 O — — 0X0—  OXto  B-«  B-  to  K to  —to  M o — u o — u 
0003  030B-0B-0B-  Oi3  WO  to  to  O 3 O B-  O — O 3 O — to  to  to  to  to  O to  > to  > O 3 — O 3 — 
*4M  — — — *4X  4*  X to  OU3  M 3 X X B to  to  MX  MX 

0-NyNyr0404QByB*430BU0*--yyN  nut  tf  0 4 O B>  MUto-XOMX— MX 
MB4#4>«**>*#X*IX«4  X N|>  N J yN-*«l«**K  K »*i  «>N*tftfN4*tf3»B  M » > U # > U 
• • • tol  tol0«0*0*'toto.l  to  4*  I X IXI- — IXI  to*  X*  MilMlOlKlIKWltoU 


4 N • » O 

oooo  — 
o o o o o 


o o o 300000000 


ctiitii'UM*  3n»nw»*»J  isnro*  no*  oo  si-n  mo 


trux  kltst«om  C a Thooc s 


TASK  (ROUP  SUMMARY 
PERCENT  MEMSERS  PERfoRMIMS 


otmj*  type  or  pe«>sy(RS 


m i a /d  i 


PCr  "•»»  »(SfONOIN«  trts*  »T  SELECTED  L«PS 


I 


I 

I 


O 

z 


o 

te. 

>-  GE 

« M 
* A. 
« 

Z (A 

as 

(AM 

• 
ft.  Z 

3 W 
o z 

cr 

4»  ► 

Z 

y 

M U 


o o| 


!3 


•-  x H 


y z o 

u « 

< * Ml 


► O 

3 0 3 

O 

► u 


0 K O X 3 

1 *•  | u I 


tO 

z 


X O 

— u 


o ► * 

3 (A  Z — 

r « »>  t 


3 ft.  « « « 

* O tel 

3 O 3 O 3 « 

o < o o o 

► M ► kj  ► « 


o o 


2 3 


«o  JO(H 

• — • — • 

H >-  -*-•« 


3? 


O y y 
— — (A 
► U 4 
x x x 
j y i 
W 3 
ar  9 ► 
* m z 


ft. 

ft. 

o 

z 


fcs- 

ouz 


o u 

— t 


3 0 Z 3 X O 

► ► o uy  > 

— t 


■»  *«  - 


z ^ u 


► moo  u — < 


>-  O < (•  K ► 

o ► x 
z • — ► t 
ft.  o w -I  I 
3 m O ( 
tel  > » 


u c X r K 

M 3 3 O O 


1 z o z 
• o •»  o 


ft.  O ft. 

I O KJ  O 


P 3 3 3 3 
POOOO 


o o o o 
h o O O o 


— 3 y 3 M3 

x o m.  o ft.  o 

(A  ► O ► O ► 

z 

O OK  O »>  O 

— 0 — 0—0 


— o — 

UK  U 


poooo 


JOKOCO 
M • — • — I 

IA  lA  «A 


o o o 
X • X 
U A KJ 


Z te 
M (A  X 
► X — 

an  m 

K K U 
(A  (A  ► 
► 4 
O (A  t 
M « 
(TO  — 


U ► 
y Z (ft 
li  O 


. Z -J  O 
P ► — te»  X 

p (A 

► ►333 
A O O O 
► ► ► 

Jtel  o 

o te*  o o o 
p « o a o 


IO  te  O O O O ‘ 

• T I • • • 


*0X0 
■ tot 
l — U — ' 


00  YOU  0Pt**T(  lNF»*ft(0  SySTINS 

oo  vou  TftousiEiMooT  «ioc  connections  or  iNr*»*to 


1 


vs  • ooooooooooaooooo  a:~ 

! 


UK  o — o — o—  o—  oo 


o—o—o—o—oo 


00-00  — O O O 0000—900000000 


— o--«4-  00-00  - o o 
— — — o— — o—  — • — - — — — — 


• 00—00000 


o on  MJ  — x 
w n « »>in  x o 

► 2 ««  « »-y  21  x 

X^o  M — Z <9  N 3 J SO  J flt 
o— — - o O i m J-  <- 

— a «*  o o — — Ul  c k n UK 

!« * o jk*u3« ?y 5 

UK  C >-UOKO-«  W3lK  JZ  « 


oo  oooooooo 


zz  z zz x:x ; 

O O O OO  OO  I 


n j o ^ w x«  u 

4 O > Z O Z U Ml 

j u n u o —ox  J 

own  j —o—o  x 

XX  — ► ►*  O O O IU 

o o n j c >-  4 -n  z j x 

► OX  v»  — 2 — — Ul 

n n k k il  —x  ui  o ui  x > u o 

X U x u«  XUWK  X Ul  X Ul  — o 

o — x n ► — x ► x x n o _i  ► o 

— -J  OX  Ul  X K 90  XO  — 

► o ► x u in  ►ox  o wuzx  jo  • 

U X 2 2 220  O «J  ► u 9 O X Ui 

Ul  W Ul  x o oo  o ox  XX  — X — oo 

X O X O K QC  X O ul  ► 2X-JUIOXXXUI 

O 0 0 2 O O ~>  X ► ► 2 K U 3 X X O Ul  9 X 

X X X O X X X O 009  — X ► X X W Ul  O ► O Ul 

klMWWU  X X U OUIOOOOO  — X>2XO> 

► X ► ► X O 2 -J  X K X X X ► O 2 O X -• 

O UOOW  O U ul  Ul  XUIOUIXXOOO  — x o — 

► ►►►09  U U Ui  2 O 

O O O O'—  X O X x ooooooooooo*  — 

, 1—  ► '1  X ► -I  J ►►-►►►►►►►►►  — X-J 

OOOOOOOO^  X OKI;  X X ► X -I 

OCKXKXXXXKXXWM^XKK  UP  W Ul  Wj»>  ► ► Ul  Ul  K X ft  X K K K K X X X U 3 3 


ww^ • ► ► 

KOO'O  O O 
M X XO  O O 
O J JZ  • X X 


XXXXXXXX  _ 

XXXXXXKKft'.  XKXXXKXXUI  U ► ► -I  -J  -I  Ul  Ul  XXXXXXXXXXXBB* 

oooooooo  COOOOOOOOK  UlXXXO  p o > > ooooo  oooooo 

X X X X X X X X X 9 9 9 0 0 XMU 

SK  KK  ft  O Itiuuo.  O O 2 X l«l  W ul  Ul  kl  iiluiUlUlulUIXCX 

UUWUK  2 -I  X X X X X U Ul  oooooooooooooo 

9999  99999  XXXX-XXXX9  — O O O ft*  O ft-  ► X X 99999  999999BBB 

O X 

999999999  9 9999999V  99999X9  9 9 9 99999999999999 

OOOOOOOOOCOOOOOOO  00000^0  O O O OOOOO  OOOO  OOOOO 

► ►►►►►►►►  ft- ►►►►►►  VO  ► ► ► ► ► O ► ► V ► ► ►►►►►►►►►»*►►► 

M ► 

oooo  oooooooo  o.  ooooo  ooooomo  mo  no  no  tnooooo  0000000001 
ooo  o oooooooo  oooooonoaooo  oxoxoxoxaoooooooooooaoi 

x x ui  ui  y ui  i 

— unr  n4KKfto-nn»K4K-wwnrn  xwk  ► • ► x ► o ► — o *n  r n kkk  »o-m  nr  i 


X x UUUIUUI  WWUWUWZZZ 

o o xxxacxaexxKXKx^^ 


0 0,0  O O OX  UlXXXO  K 
X X X X X xix  X X X X 9 9 

xx.xxxaeJ  n jyyo.  o 

Ul  ui  Ul  Ul  Ul  uix  2 J X XX  x 


(OOOOOOOOOOO  o o x 


-n  n r n «k  • » o -ft  n r nft  xJ—  un  nr  n «uk  ►•  ► x ► o ► — « nr  n kkk  fto-w  nr  i 

— — — — --- --nnnn n nn  no  oo  oooooo  oo  op  o — o — — — — — — — — — 00000 

• ••••••••••••••I  ill  XI  III  • X I ► • ►•►•  • II  • III  III!  I • 


00  — 0 nrnftKKfto-' 


n w in  «KKfto-nnrn4K«< 

X X ft  ft  ft  XXOOOOOOOOOI 


' 


AD-A046  017 

UNCLASSIFIED 
& Zt 

0460' 7 


AIR  FORCE  OCCUPATIONAL  MEASUREMENT  CENTER  LACKLAND  A— ETC  F/G  5/9 
AVIONIC  NAVIGATION  SYSTEM  SPECIALIST  AFSC  32851. (U) 

SEP  77  T J O’ CONNOR » E J WEBER 

NL 

END 

OATI 
FUMED 

I 79 


\DA 


046017 


d 


/ /O 


T 


UNCLASSIFIED 

SECURITY  CLASSIFICATION  OF  THIS  PACE  rwhwi  Dmlm  Entered) 


| REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS  ! 

BEFORE  COMPLETING  FORM  j 

4.  TITLE  (mnd  Subtil!*)  f 

Avionic  Navigation  System  Specialist 

AFSC  32851 

I.  TYPE  OF  REPORT  4 PERIOD  COVERED 

FINAL 

April  77  - June  77 

6.  PERFORMING  ORG.  REPORT  NUMBER 

7.  AUTHOR!*) 

Thomas  J.  O'Connor 

Elena  J.  Weber 

8.  CONTRACT  OR  GRANT  NUMBERf*.) 

I.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

Occupational  Survey  Branch 

USAF  Occupational  Measurement  Center 

Lackland  AFB  TX  78236 

10.  PROGRAM  ELEMENT.  PROJECT,  TASK 
AREA  ft  WORK  UNIT  NUMBERS 

VU 

11.  CONTROLLING  OFFICE  NAME  AND  AOORESS 

SAME  AS  ITEM  9 

12.  REPORT  DATE 

22  September  1977 

13.  NUMBER  OF  PAGES 

V* 

14.  MONITORING  AGENCY  NAME  4 ADDRESS!//  dlltoront  from  Controlling  Oltrco) 

15.  SECURITY  CLASS,  (ot  thlu  report; 

UNCLASSIFIED 

15a.  DECLASSIFICATION/ DOWN  GRADING 
SCHEDULE 

16.  DISTRIBUTION  STATEMENT  (of  thle  Report) 

i Approved  for  public  release;  distribution  unlimited 

17.  DISTRIBUTION  STATEMENT  (of  thm  mbetrmct  entered  In  Block  20,  If  dlflmrmnt  from  Report) 

18.  SUPPLEMENTARY  NOTES  j 

It.  KEY  WORDS  (Continue  on  reeeree  elde  II  neceeemry  end  Identify  by  block  number) 

I Electronic  principles  Electronics 

Basic  electronics  Air  Force  Training 

Avionics  Teaching  Methods 

Electronic  Equipment  Training 

Electronic  Technicians 

20.  ABSTRACT  (Continue  on  reeeree  elde  II  neceeemry  mnd  Identify  by  block  number) 

'"This  report  summarizes  the  results  of  the  administration  of  the  Electronic 
Principles  Inventory  to  airmen  assigned  as  Avionic  Navigation  System  Specialist 
(AFSC  32851).  The  report  gives  a detailed  listing  of  the  technical  tasks  and 
knowledge  needed  to  perform  the  Jobs  within  the  specialty  or  career  ladder.  ^ 

1 C_C>  MT\NUfcD 

DD  , 1473  EOIT.ON  OF  I NOV  41  II  OBSOLETE  UNCLASSIFIED 


SECURITY  CLASSIFICATION  of  THIS  PACE  (When  Dmlm  Entered) 


UNCLASSIFIED 

SECURITY  CLASSIFICATION  OF  This  POGEPWi «n  D.l.  Enltrtd) 


''^fhis  specialty  has  the  following  functions: 

Installs,  maintains,  troubleshoots,  and  repairs  avionic  electronic  navigation 
systems  equipment  and  test  equipment.  Performs  preventive  maintenance  on  avionii 
navigation  equipment.  Maintains  inspection  and  maintenance  records.  Supervises 
avionic  navigation  equipment  personnel. 

^ 


UNCLASSIFIED 


SECURITY  CLASSIFICATION  OF  THIS  PAOErthw  Dmtm  Enfrmd) 


